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(54) PHENYLANTHRACENE DERIVATIVE AND ORGANIC EL ELEMENT 

(57)Abstract: 

PURPOSE: To provide the subject new 
phenylanthracene derivative having a specified structure, 
exhibiting a low crystallinity, capable of forming a thin 
film having a stable amorphous state and useful for. e.g. 
a light-emitting layer of an organic EL device capable of 
stably emitting high~brightness blue light. 
CONSTITUTION: This is a new phenylanthracene 
derivative having a structure of the formula, A1 LA2 (A1 
and A2 are each monophenylanthryl or diphenylanthryl; L 
is a single bond or a divalent bonding group), represented 
by formula I (R1 and R2 are each an alkyi, a cyclo-alkyl. 
an aryl, an alkenyl, an alkoxy, an aryloxy, amino or a 
heterocyclic group; r1 and r2 are each 0 or 1 to 5; LI is 
single bond, an arylene, etc.) or formula II (R3 and R4 are 
each same as R1 ; r3 and r4 are each 0 or 1 to 5; L2 is 
same as LI) and useful for, e.g. a light-emitting layer for 
emitting blue light in an organic EL device. This 
compound is synthesized by coupling 2-chloro-9,10- 
diphenylanthracene, etc., in the presence of bis(1,5- 
cyclooctadiene)nickel, 2,2'-bipyridyl, etc. 
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lV-7 




H 


H 


H 


H 


N(Ph)8 


U 


H 


H 


H 


IV 0 


nu 
ru 


n 
U 


H 


U 


H 


Ph 


H 


U 


H 


H 


rv_Q 
It 3 




TT 

n 


H 


H 


H 




H 


H 


H 


H 


IV ~1U 


ti 
n 




H 


H 


H 


H 


CHs 


H 


H 


H 


lv-11 


H 


H 


Ob 


H 


H 


H 


R 


CH» 


H 


H 


ft/ 1 o 

IV -IZ 


M 


H 


CH3 


CH5 


H 


H 


H 


CH, 


CH3 


H 


T\7— 1 

1 V-*1J 


IT 

n 


H 




H 


CHs 


H 


H 


CH» 


Ji 


CH, 


IV i«4 




Ula 




CHa 


CH9 


CH, 


CHa 


CHa 


CHa 


CHs 


IV-15 


H 


Ph 


H 


R 


H 


H 


Ph 


H 


H 


H 


IV-16 


H 


H 


Ph 


H 


H 


H 


H 


Ph 


H 


H 


IV-17 - 




H 


H 


H 


H - 




H 


H 


H 


H 


IV-18 


t/~C4H9 


H 


H 


H 


H 


H 


H 


H 


H 


H 


IV-19 


NN 


H 


H 


H 


H 


-0 


H 


H 


H 


H 


IV-20 
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H 


H 


H 


H 




H 


H 


H 


H 
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No. 


R31 




R»3 


R94 






Rhs 




n 




V-1 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


V-2 


CHs 


E 


H 


H 


H 


CH3 


H 


H 


H 


H 


V-3 


t-C4H, 


H 


H 


H 


H 


t-C-,H, 


H 


H 


K 


H 


V-4 


OCHs 


H 


H 


H 


H 


OCH, 


H 


H 


H 


H 


V-5 


OPh 


H 


H 


H 


H 


OPh 


H 


H 


H 


H 


V-5 


N(C2H6)a 


H 


H 


H 


H 


N(C8Hb)8 


H 


H 


H 


H 


V'? 


N(Ph)* 


H 


H 


H 


H 


N(Ph)a 


H 


H 


H 


H 


V-8 


Ph 


H 


H 


H 


H 


Ph 


H 


H 


U 


H 


V-9 




H 


H 


H 


H 




H 


H 


H 


H 


V-10 


H 




H 


H 


H 


H 


CHs 


H 


H 


H 


V-11 


H 


H 


CHa 


H 


H 


H 


H 


CHa 


H 


H 


V-12 


H 


H 


CHs 


CH3 


H 


H 


H 


CHs 


CH3 


H 


Y-13 


H 


H 




H 




K 


H 


CHa 


H 


CHa 


V-14 


CH3 


CHs 


CHa 


CHa 


CH, 




CHs 


CHs 


CHa 


CHs 


V-15 


H 


Ph 


H 


H 


H 


H 


Ph 


H 


H 


H 


V-16 


H 


H 


Ph 


H 


H 


H 


K 


Ph 


H 


H 


V-17 




H 


E 


H 


H 


V- — y v>— V 


H 


H 


H 


H 


V-18 


t~C4Hg 


H 


H 


H 


H 




H 


H 


H 


H 


V-19 


090 


H 


H 


H 


H 




H 


H 


H 


H 


V-20 


op 


H 


H 


H 


H 




H 


H 


H 


H 


V-21 


0 


H 


H 


H 


H 




H 


H 


H 


H 


V-22 


N-N 


H 


H 


H 


H 




H 


H 


H 


H 


V-23 




H 


U 


H 


H 




H 


H 


H 


U 
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No. 






^33 


H34 


Ras 


R41 


R42 


R43 


R44 


R4& 


VI-1 


H 


H 


H 


H 


11 


H 


H 


H 


H 


H 


VI-2 


CHa 


H 


H 


H 


H 


CH» 


H 


H 


H 


H 


VI-3 




H 


H 


H 


H 


t-C-iHa 


H 


H 


H 


H 


VI -4 


OCHa 


H 


H 


H 


H 


OCH. 


H 


H 


H 


H 


VI-5 


OPh 


H 


H 


H 


H 


OPh 


H 


H 


H 


H 


VI-6 




H 


H 


H 


H 


N(C2H5)2 


H 


H 


H 


H 


VI-7 


N(Ph). 


H 


H 


H 


H 


N(Ph). 


H 


H 


H 


H 


VI -8 


Ph 


H 


H 


H 


H 


Ph 


H 


H 


H 


H 


VI-9 




H 


H 


H 


H 




H 


H 


H 


H 


VI-IO 


H 




H 


H 


H 


H 


CH, 


H 


H 


H 


YI-11 


H 


H 


CH3 


H 


H 


H 


H 


Ola 


H 


H 


VI-12 


H 


H 


CHa 


CHa 


H 


H 


H 


CHa 


CHa 


H 


VI-13 


H 


H 


CHa 


H 


CHa 


H 


H 


CHa 


H 


CHa 


VI-14 


CHs 


CHa 


CHa 


CHa 


CH, 


CHa 


CHa 


CSa 


CHa 


CHa 


VI-15 


H 


Ph 


H 


H 


H 


H 


Ph 


H 


H 


H 


Vl-16 


H 


H 


Ph 


H 


H 


H 


H 


Ph 


H 


H 


VI-17 


v — 'Y y--^ 


H 


H 


H 


H 




H 


H 


H 


H 


VMS 




H 


H 


H 


H 


H 


H 


H 


H 


H 


VI-19 


opo 


H 


H 


H 


H 1 


Opo 


H 


H 


H 


H 


VI-20 




H 


H 


H 


H 




H 


H 


H 


H 




Ph 




















VI-21 




H 


H 


H 


H 


H 


H 


H 


H 


H 




VI-22 CHa-Q-g- HHHH CHa HHHH 

-O HHHH -O HHHH 

N-N N-N 

VI-24 -<„>P* HHHH-^>fiiHHHH 
o o 
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No. 


R 3 1 


Rs 8 


P33 


H34 




R41 


H42 


R43 


R44 


R4B 


vn-1 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


Vll-Z 


CHa 


If 
H 


H 


H 


IT 

H 


CHa 


H 




H 


H 




«- r* u 


IT 

n 


11 
n 


H 


TT 

n 




H 


H 


H 


H 


VT\-A 




u 
n 


n 


u 

n. 


n 




u 
n 


11 


H 


TT 

n 


VU 0 


Urn 


U 

n 


u 
n 


TI 

n 


u 

n 


UrJl 


u 
n 


u 
n 


If 
n 


ti 
n 


vn-6 


N(C2H.)> 


H 


H 


H 


H 


N(C,H«}, 


H 


H 


H 


H 


vn-7 


N(l>h)a 


H 


H 


H 


H 


N(Ph), 


H 


H 


H 


H 


VH-8 


Ph 


H 


H 


H 


H 


Ph 


H 


H 


H 


H 


vn-9 




H 


H 


H 


H 


-Q-CH3 


H 


H 


H 


H 


vn-io 


H 


H 


CH, 




H 


H 


H 


(^3 


CHs 


H 


vn-ii 


H 


H 


CH. 


H 


CH3 


H 


H 


CHa 


H 


CH, 


vn-12 


H 


CH, 


H 


H 


H 


U 


CH3 


H 


H 


H 


vn-13 


H 


H 


CH. 


H 


H 


H 


H 


CHa 


H 


H 


vn'i4 




OU 


CH. 


CH, 


CH, 


CHs 




CH, 


CH3 


CHa 
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R3 2 


R33 


R34 


Hi6 


R41 


R4 2 


R43 


R44 


R45 




H 


Ph 


H 


H 


H 


H 


Ph 


H 


H 


H 


VU 16 


H 


H 


Ph 


H 


H 


H 


H 


Ph 


H 


H 


vn-17 




H 


H 


H 


H 




H 


H 


H 


H 


n-i$ 


t-C^Ha 


H 


H 


H 


H 


H 


H 


H 


H 


H 


vn-19 


000 


H 


H 


H 


H 




H 


H 


H 


H 


vn-20 




H 


H 


H 


H 


T 

-0 


H 


H 


H 


H 


VlI-21 


N-N 


H 


H 


H 


H 


N-N 


H 


H 


H 


H 


Yn-22 


s 


H 


H 


H 


H 




H 


H 


H 


H 


vn-23 


Ph 


H 


H 


H 


H 


c=c 


H 


H 


H 


H 


vn-24 


n-C4H© 


H 


H 


H 


H 


n-C4HQ 


li 


H 


H 


H 




H 


H 


OCH, 


H 


H 


H 


H 


OCH9 


H 


H 


VD'26 


H 






H 


H 


H 




H 


H 




















vn-27 




H 


H 


H 


H 




H 


H 


H 


H 
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[0 0 6 0 ] 




t - C4H9 



[0 0 6 1 ] *|§gg(D:7xJ:.;UT> h^^->Ma»ft OcX , Cc o d : K 5 - P:^-^ ^>>x>D VtfyV'V 
>jti^:7a.::i;l.T> h-^-fe^ft^igj:!:, N i (c o d) 50 LN i C 1 , (dppe) [ d p p e : >^:7 jr.;l/:7 ^ 



(21) 

39 

^ ^x^>] . N i C U (dppp) Cdpp 

p : tyy s.:^)iy ^ ^ yy'u/'O') . ^ciON i 
mj:t''km<<^-Ci7 0y^iy-:,:;-ij>i/-ri>yjm. (2) T 

w >; 9=- :i-^b 0 /cT " ;u i ©JStSfc i ojItccc j: o p 

[006 2] C(OJ:^iCLxn^tltcit^mit. 7C«^ 

m^^m^iiS. (NMR) JJ^'^i' hJl'^ci{Cj;or|S]^-r 10 
[0 06 3] 

4 0 0~2 0 0 0?iS, 3 6{Ctt4 0 0-- 1 0 0 OgK 
©^}-^S* 200-500 "CCDiifa,^^,?:* L/. 8 
0~250'C. 3P>{C»1 0 0~2 5 0*C. <t»)36(C 
«1 3 0~2 5 O'C. mtiC 1 5 0-2 50 'CCOfi'yMi. 
^SS (Tg) ^^-To iiS©K^^.«^4Cj; 

{C!gf-,T*tf#$n?>o 20 
[0 06 4] *l6B^©^tiEL*i=- (JWT> TEL* 

wu, ^i>!^c< i 1 mcDmmt-^mmf}Wmn(oit-^m 

■Tc laJBI{C7j^3<iSWt»ELIg^^lti. S«2±{c. » 

[0 06 5 ] ^T^W. iE?L*Jj:0'm^©aAilfig. 
iE?L©aA?:Sa(C-r-2.«ltg. iE?L<£«)l|-r SSHifcJ: 

0, cn6©lli*. l67l6»'^aA3ti^iE?L^^^^i» 

%ej?»T^o m^aA«lr3l)lfcJ;(:/iE?L!±A«ijiil«. 

A> iEIL«i(3^©«l»fie©]S3«r#iatL/. !^:>SfCtc.Drt9: 
W€.nSo mtf. l67K)lKfflt,^^ft^!fel©iE?LaAit 40 

^(im^aAiiaimg^^i^tijg^cctj. iE-?La 
A»t3^asfc««-?aA^3iJi^si^-rjc, ^a^^E 

?LaA$l>^®* fc«S^^iiAl&jll»*«*a-S«t)«i-r -5 

ci^^r^s. «^tcj:-Qr«iE7LaAli!iji;i*j 
<J;0'S-T-ttA«(KlB©i.>-ri^<bl9:W^i:<rJ;o. *i^c. 

[0 06 6] :^mmit^mz. tm.m=-:^-v 
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A^ilaw4'«^^aA^i^l@^c «>afflnjte-c* 

[0 06 7 ] Sfc. ffl*^*D-ti-«.f6ifeB-^«^aAMi^ 
B-^'iE^^LaAfailia©* f U T^i!iS-?>+ + 'J T^JS. 

• #67tfIJ|{^ @ a CC^ft-r .5. C i 351 BJfg-e* f3 , |g 
^t;fe©59:ft-?^v P5mffi©T*xJ)l^lcJ;^ait«JK • fS* 
;^--ti'h;b®$H®J-^. il3l£©^ra^3-^©*i|W*oTfie(c:-c 

[0 06 8] *l6?l©ib^«)*^7fe)l{CfflCi61S^{C':> 
orSiW^S. #fe3feS«:»*|feB^©{b^©t2*>. fte© 

mti, #W9S6 3 -2 64 6 9 2-^SfRicW^3nr 

y jv^^mmoit-^ifihmn^ n^'pu < 1 4> i 

S*5pifP,n5o C©J;^^j:m7fett!^W©$W«W> * 

mA<o{t^m<D 1 0 ^)i'%&cftri> c i lc^'o 

c © J: ^ ift^ b^«j* jilgSlR 1/ r^flniJ- ?. c i (c j: O . 

[0 06 9 ] Sfc. fgT^JiCC^, — «JI^^i'i>?- + 
-A5^W3n-Ct,»-C^>J;C>„ C©j:^^ci7x>5=-i'-i 

i>? + -©-SW*(J. *lfeBJ©{b^^©l O^JV^W 

[0 0 7 0] ^:#6B^©{b^f5?:ll*ll(Cffll^SiS^. IE 
?LaA«ii*)l*jJ;D''^-?-ftAlll31)l(c(3:. jim©*i^E 
L^^^5Cfflt,i6nri-^6S«W«{b^^. 
use 3-29569 5^<&#R. #ia¥2 - 1 9 1 6 9 4 

#p^¥3 - 7 9 2-^>Drfg^{ciai!5$nrt,^^§ 

tJ. r^us^-^ 'j-/-ju;^ci©wm^M0i»il#f*, ^ 
[0 07 1 ] iE?LaAlfti3llll*IE?LffiAJliIE?LftiIB 

i(c^>t-trtaji-reis-^«. iE^LaAiiti*Jiffl©{b-^^ 

-S. C©i#> 1^ ( ITO^) ffli|*=>^-r3f><b5j<f-> 

V -t- ;^©/J^^ i^f b^!^©M©)ltcwii-r -5. c i*5s? $ ^ 
c^, */cl®@^Stc«SI|gtt©A»^c{b^i^*fflt,^^c 
i^sftf * ut>. c:©J:^Aj:af®Mafcoiir«> jE?LffiA 
fi3JI)1^2)i;ii±ig:WI><i:^^>|B]«r*§„ C©J;^^d: 
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1 1 0 nim&<Dmii^SLi>. 1^— Ai-:3f>J^-;U-7 'J- 

[0 07 2 ] «^aAiaj^Ji^«mAJii«^miiii 

[0 07 3] ^c*j. ^mm-c{t. ^^m^'m.i-m.Kmim 

^b•^!|^J*siE?LaA^Mi^tt^fc^•c^,€.i*». mos^- 20 
aAi^iHtt-fh^^sefc-^tti-r-sci^ssfi ± 

SBcDil^g icte 5 S^aAI&illWt^ i iE?LffiA^ 

)itt{[:^1^5ico?imb», SSibr. S^aAliijittfb 

^ : iE?LaAltattfb^!^j5S 60:40-40:60 
■C*SCi*sWISL< , IffCtiS 0 : 5 0SjS-C*SC 

[0 07 4] c©ig^ic«-r^«^aA*ijMWb^ 
lEii&.KwmLit'bm^-i^'^ \m(D?^m^'xi^2m'iiX±. 

[0 07 5 ] $ 5(c> ^ik©'S^^aAffijllttlb•^fcJ:^l> 

fte©iE?LaAMjMttfb^^©il^)a<i:L. C©<fc5^c® 

[0 0 7 6 ] CWct^^fil-^B^EL^T-JCjifllfSC 40 

[007 7] *#|BJ©fb-&^««-f-aA^3MJitCffii,^i. 

». ^IfeB^cD'fb^J; DSiSS*> U < »iai?Mig©fSS© 
M3t*4>-o4>©^^C»^Ci*iJTSL'l>, ±12 

tt!^S©:^d:*^*^P>jitRL-rffil^€,Ci*5r'#5o 
*l6M©{b-^(i:, c©J;^^c«^{cist,ir> $6(c|g 

«^=•aA«l3^**4aifcB:)feJg«: *>ffil>5 C 50 



#ig¥8 - 1 2 6 0 0 

42 

[0 07 8 ] *f6iW©{t^^»iE?LaA^jiB«:fflt>^ 

Ctifixm>, 

[0079] *IEi«©fb^iBj«riE?LffiAtaaBCCfflt>2. 

Dfiig6o^*^fc-:)fe©*^e.jiiR-rn(3:j:<. m 

[0080] fj:*}. ±i3CC*JUr . ffe©«3fetti^»4± 

tc|67feHfcfflc^^iS^. *^BJ©-fb^!|^4m?ei4'^i 

1 0 ^}i%inrmmbximox 

[0 08 1] ^7^©)1S. jE?LaA«liM)l©i*3*J<i: 

j:-^Xi>mt;:Z^\ ilS, 5-1 OOOnn^S:, !RFfC8 
~2 0 Onint-r.SC L/C^ 
[0082] iE7LffiA*MSIIi©/¥3*5j:!:)fmiFaA*^jl 

(Dm^tmmmi>L<itiyi o~i oim^&t-rtii-i 

J:c>„ «^*>L'<«iE?L©. ^^©aAJiiWi)^)!^^ 
W^JS^». ffiAa«lnniKi±« ^SI8»2 Onrtdeiit 

■r^©:^5»*UC^ C©ige©-/iA)l, tiitilO/lS© 

±Bg«. Jim, aAsr 1 0 0 nmm. mmmx- 1 0 0 

Onn^KT**. 

[0 0 8 3 ] ^ffitC», f±»MSS!©/hSl,JW*4. m 

Li, Na, Mg, Al, Ag, ln$)2>l^ttcn 
6©iaJi^±?:^tJ^#^ffit<^^Ci*5WSUt^. * 

[0 084] EL^^?:ffi^3-&5/ci?>{C», ^prj:<i 

±iBL.fc<J; e.(cttffi©W;f4tc«$iM*s*^©r\ U 
< «B7fe7lc:©3Sjl^*i 8 0 %W± i ^ j; -5 Cc^ffi©t;J 

mti, I TO, SnO, , Ni, Au. Pt, Pd. 

ac<*:*ij(fi;Ll>. fgfiB©J53»l 0-5 0 Onm 

W&.t'ri>Cti}m^L\.K ^tc, *i^©ffffitt*[6l± 

<.>i><DtLXl 0-3 0 2/n?lS^cLL 1 OQ/DJ^^ 
T (jl^5-l OQ/D) ©I TO*s^lf 

[0 08 5] »g1it:^tC!^CC*iJPM«i^cl^*^\ Mmmxit 

mf3:^^Lmmmnm'&mt.^i>o tit. mm.^^-y-ox'^ 

[0 08 6 ] i^cfc, mmc:^-mnmm^m^i>m'^f'C 
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[0 08 7 ] Aic. *i6Bj®w«E Lm^<Dm&:m=s: 

[0 08 8] mmidj:u^mmu. mmm^p:^^^ v ^mm 

[0 08 9] iE?LffiAitill®. ^^HfccfcO^'m^ftAI^ 

(M^O. 0 1 am lll±) CDJ4]M^cPI)li*^f#6n5„ M 
mM.'miO. I urn :^m~rj:^^trji 

K) . m^f-o^mma^ns < u j&i^ nt* 6 < i& o . s 
[0 09 0] *^«®^fr{*!Hf{cR&^3nj:cc^*^ 1 

O 'TorrfelTCDS^giL. ^#aettO. 1 - 1 mti/ 

sec ?ia<!:-rSCi:^iSSfa Ll^ Sfc, X^tpri^b 

[0 09 1 ] ctMb^mmimcM'mM'<ti^m^>^m 

[0 09 2] *#feBJ3©E L^-?-(J> ffi^. BiJiEiBttMcD* 

t\nm/% 



tt-rscife-ci?^. mmmt. as. 2~2ovs 

CO 09 3 ] 

[0 0 94 ] <IUS^J1> 
{t^^ I - 1 (D^fiK 

(1 , 5 -Vi'0:i-i7^?i;>X>) ^-:;>r;L' (N i 
10 (cod), ) 0. 37g (1. 35rmiol). 2, 2' 
-tffyi;'>0. 2 0q (1. 2 8imno1) 1. 5- 
iyfU-t f diV>s.-^0 . 2 0ml^, N, N-i^>?-JVit: 
;UAT5 F 2 OniKCM^#Hm*ril-^L/, 3efC2- 
i?OCi-9, 1 0--:^7x-;t/r>h5-fe>l. OOq 
(2. 1 Amo\) ^m^. 6 0-C-C2 4l^raSHflyfc. 

i^cHeeilftO. 5q ?rfl|Wi*iL'> 0. 2 3q(D»e 
[0 095] 



[,■^,4 5 0 °C> 



SS^#f : m/e 6 5 8 (M^ ) 

^iR^^jRX'Si? h;!/ : 1212 
NMRX'^i? : ma 
/T^H^SI^MS'IS (DSC) 

1 8 1 °c 

[0 0 9 6] <-mmm2> 

tfX(l. 5-i^5'P:ti'i?S^X» ::ii»>rjl. (N i 
(cod), ) 0. 37q (1. 35innol). 2. 2' 
- t'b'';t^>0. 20q (1. 28mmol) 1, 5 - i« 

7t;S:55'^ : ( 

9 4 . 

9 4. 

Wa^Sf : m/e 6 5 8 (M' ) 

NMR;^'^^^ : 115 
[0 09 8] <36JSW3> 
\t^m III- 1 

't'AO. 2 6 7q ( 1 Ommol) tc, 4. 4' -i;^-3- 
Kt;'7x::.Jl/2. 2 2q (5. 4 6mmol) ©-r h v t F 
p:7^> (THF) ^jg5 Om\^Wn^lj^^}::~^'-Mt 
Lfc, CCDSltc^tCN i C 1 , (dppe)0.4q 50 



C H 

9 4.8 0 5.2 0 
?f 9 4,9 6 4.9 0 

;UAT 5 K 2 0 nilK:^3R#H»4irig^O . 3 1 - 

30 i'aa-9. 1 0 --^r^x— ;L'r> F^-b> 1 . OOq 
( 2 . 7 4 imiol ) ^»P^. 6 0 -CT 2 4 Bf P^JSJf L/Zt. 

*^Afl|»[L. 0. 2 0q ©ltafeB»*»fc. 



[0 0 9 7] 

; H 

8 0 5.2 0 

6 0 4. 9 7 
i2-i7Pn-g, 1 0 -i.^:? xr.;l/r> F 7-fe>4. 
OOq (lOmmol) ^M^. Q 0 'CV Amm^Ufc, 
como^t 1 Nmmyiii^ic&K L/ F ^Ux> i p 

tc. mM^^ii^ik. r-fe F>/i^i'PP^5?>{cj:i5B 

i;*5^^ASfi$iL/> 2. 0 q CDW^a®3fe^iS-r«fife 

@f*>&f#fc, c:©stafeia{*i . oq ^m^mnv. 

0. 6q cD*iBi^^i«aeiIf*4tifc. 
CO 099] 



45 

(M* ) 

:lll*3 5 0°C. :</7;^^ 



(24) 
C 

94. 54 



- 1 2 6 0 0 



46 



10 



20 



S«^J#f:m/e 58 6 

^^mm^mmmM ( d s c ) 
i^raa 1 2 0 °c 

-l':^>ffc!i<7->->-t';V : 5. 95^ 

[0100] tj:^. ^?f®iR;^'^r? h^k nmr;^'^^/ 
[0 1 0 n <*sfe6»i4> 

'i'AO. 2 6 7q (1 Ommol) CC, 4. 4' -J^^-g- 
Kbf7x:::.;l'2. 0 2q (4. 9 Tramol) ©TH F^fK 

7i*:J>*t: C 

t\nm/% 9 4 . 
mmm/Vo 9 4 . 

WS^J-W : m/e 6 5 8 (MM 

CO 1 0 2] <I6»{^5> 

fb-^!^ vii-2co^rS; 

Oq (2. ermol) ^THFSOmKC^WL-. C©^?R 

-f--'l'?§jS (6. Ommol) ^jSTL^ 4 B^raljlSS L/t, 

;^i><bi'POJ^;^Ar^lll^tSL/> *j5fef^. fi6Mvy4^-> 

ji>.-c^mhtc, ■'Xf.ccof^mn^m^i o omncjg^ 

X(SnCl, ) (DaK^jS^rjSTL-. ^hkClOO'C 
(1:4) «:^ai;SjiiL/T'>';**^A 

mm^m m/e 535 (m+ 1 > • 

NMRX-xi? h^b : 117 
/T;^^g^«i'J^ (DSC) : 6 5 °C. 

mkm. 1 6 2 -c 

[0103] i^cfc. 7C3^^*Ff(C*>W€>»t»fiii»ISffl*> 

[0104] <mmmQ> 

^b^ita? VII- 1 cD^ia 



MM^Iff : m/ e 5 0 6 



(M* ) 



H 

5.4 5 
9 4.5 0 5.40 

*>h^+>'>l. 04q {bmo})(OTH¥^^l,cm 

FOTHFiSig^r-igTU, 6 0 °Cr 2 Bfrel^J/iEL/ 
/c„ 1 ^M.m.y^mS.<<c^K L H ;U j:.> i ^' o 

OJ^^^A•C^lllttlL/. ?Ki5fe«. i6i^vd/;^'>■^7A■Cfi^«IL' 
fco ;^iic, C©^fefiS^^t^ffi!l 0 0m1tC?§»L9^<b*^ 
*i§^g=?:ST»4B*raSiJf Lfc. £:©i^?iK{c-^<bxX 

(s nc 1 . ) (onm.mi^Tmi^fddmifim^^t^'c 

H 

8 0 5.2 0 
5 8 5.1 0 

NMR;^'^i' hJU : HQ 

7i^^*Sj»iMS>J^ (DSC) : l!l!,>S3 5 0 °C> ^"yl^lk 
^fiS 1 3 0 °C 

[0105] 7tm^¥iiic*s»i>sYnmtmiSMi> 

[0106] <mmm7> 

mm^^ : m/e 6 1 9 (M+ 1 ) * 
0f:^m.l\^:^-^i' hJV : 01 0 
NMRX'^i' h;!/ : HI 1 
^M:^ffi^fiS'JS (DSC) : ^,A4 1 1 °C 
[0107] ^Cfc. 7C«:^WC*5W^imffl<i:«iJS|i& 

[0108] <mm8> 

fb^^ vii-4g>-^gS 
*a^5(c!Si;-c^/iS:L/c, 

mS^«f:m/e 56 6 (M+1)* 

m9\-mi\^x^i> hJV : 01 2 
NMRX'>t^ hJV : Ell 3 

[0109] nt*j. ^3R^*ftc*jWit1-^tt<baii;£<i*> 

[0110] <m^mQ> 

Wfi^tFf : m/e 6 5 8 (M* ) 
^v^^^®45{^•^i' hJl/ : 0 1 4 
NMRX-^i^ hJW : HI 5 
^M^fi^ffiS'JS (DSC) : at^sa 4 5 -C. 
ssa 1 8 8 *C 
[0111] ^j:*}, TC^^JWtctel^^ltStfiiiSiJ^ffl*, 
50 J:<— iSiLfc. 
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